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(54) SURFACE LIGHT SOURCE DEVICE FOR LIQUID CRYSTAL PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
light source with such a structure that hardly exerts 
thermal influence on liquid crystal in a liquid crystal 
panel by limiting a range of an incident angle to an 
incident end face of a light guide plate so that a 
mutual reflection frequency of light in the light guide 
plate is suppressed to the minimum. 
SOLUTION: A reflector 40 has both prism arrays 40c. 
Each of the prism arrays 40c is provided with plural 
rectangular prisms 42, and each rectangular prism 42 
has a tilted reflecting surface 42a reflecting light of a 
cold cathode ray tube 30 onto an incident end face 22 
of a light guide plate 20. Here, a tilt angle v|/ of each 
reflecting surface 42a is set so that a mutual 

reflection frequency of the light reflected by each reflecting surface 42a and made incident 
on the incident end face 22 is suppressed to the minimum. 
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♦NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tubing light source which is arranged in the incidence end face (22) of the light guide 
plate (20) arranged along the rear face of a liquid crystal panel (10), and this light guide plate, and 
carries out outgoing radiation of the light to a radial (30), Are the reflector arranged so that the 
tubing light source concerned might be covered in the shape of cross-section abbreviation for U 
characters in accordance with the shaft orientations of this tubing light source, and it has the reflector 
(40) which incidence is carried out and reflects light from said tubing light source. In the surface 
light source equipment which said light guide plate introduces the light which carries out incidence 
to said incidence end face from said tubing light source and said reflector, and was made to carry out 
incidence to said liquid crystal panel from the rear face as sheet-like light In each internal-surface 
section which counters mutually among the internal surfaces of said reflector It is prepared so that an 
optical-system array (40c, 40d) may arrange two or more letter reflectors of an inclination (42a) in 
the shape of a saw-tooth wave in the direction which intersects perpendicularly with the shaft of said 
tubing light source, respectively and may become. Said each letter reflector of an inclination inclines 
so that the light from said tubing light source to said reflector may be turned to said incidence end 
face and it may reflect. So that this incident light may restrict the count by which an interflection is 
carried out within said light guide plate to the minimum, when incidence of the reflected light by 
said each letter reflector of an inclination is carried out to said incidence end face Surface light 
source equipment for liquid crystal panels with which the tilt angle of each of said reflector is 
characterized by being set up according to the width of face of said incidence end face, and the 
distance from the incidence end face concerned. 

[Claim 2] It is surface light source equipment for liquid crystal panels according to claim 1 which 
said each optical array consists of two or more prism (42) which is arranged in the direction which 
intersects perpendicularly with the shaft of said tubing light source, and has said letter reflector of an 
inclination, respectively, and is characterized by the letter reflector of an inclination of each [ these ] 
prism (42a) having said tilt angle according to the array location of each prism concerned. 
[Claim 3] Surface light source equipment for liquid crystal panels according to claim 1 characterized 
by being the optical interference component for which said each optical array has two or more letter 
interference fringe sides of an inclination equivalent to said two or more letter reflectors of an 
inclination (43). 

[Claim 4] Said each optical array is surface light source equipment for liquid crystal panels 
according to claim 3 characterized by being a diffraction grating or a hologram. 
[Claim 5] Said liquid crystal panel is claim 1 characterized by coming to enclose a smectic liquid 
crystal thru/or surface light source equipment for liquid crystal panels of any one publication of four. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface light source equipment suitable for 
adopting it as the liquid crystal panel using the liquid crystal which is easy to be influenced of heat, 
such as a smectic liquid crystal. 
[0002] 

[Description of the Prior Art] Conventionally, in this kind of surface light source equipment, a light 
guide plate is arranged along the rear face of a transparency mold liquid crystal panel, the tubing 
Light source is arranged along with the incidence end face of this light guide plate, and there are 
some which were made to carry out incidence of the light which carried out incidence from that 
incidence end face into the light guide plate to a liquid crystal panel as sheet-like light from this 
tubing light source. Moreover, a reflector is arranged so that the tubing light source may be covered, 
and usually the reflex action of this reflector has raised the incidence effectiveness into the light 
guide plate of the outgoing radiation light of the tubing light source. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although the luminance distribution 
according to the sheet-like light of a light guide plate with the above-mentioned surface light source 
equipment covers the whole rear face of a liquid crystal panel and can be made into homogeneity, its 
utilization factor of the light by which incidence was carried out into the tubing light source is low. If 
it inquires in a detail per this point, the light of the tubing light source will carry out outgoing 
radiation to homogeneity at a radial covering the direction of 360 degree a core [ the axial center of 
the tubing light source ]. Moreover, after it carried out incidence to the incidence end face of a light 
guide plate or being directly reflected by the reflector, incidence of the light which carried out 
outgoing radiation from the tubing light source in this way is carried out to the incidence end face of 
a light guide plate. 

[0004] Here, the angle of the direction of incidence of the light to the incidence end face of a light 
guide plate and the normal to the incidence end face concerned to make, i.e., an incident angle, is 
determined by the space position relation between the tubing light source and the incidence end face 
of a light guide plate, the area of the incidence end face concerned, and the property of a reflector. 
Moreover, the optical diffusion-process layer is usually formed in the base of a light guide plate for 
equalization of the above-mentioned sheet-like light. Therefore, the light which carried out incidence 
from the incidence end face into the light guide plate progresses, while an interflection is carried out 
also to that of a diffuse reflection operation of the above-mentioned optical diffusion-process layer 
within the light guide plate concerned. 

[0005] In such a process, the quantity of light decreases every several% per the interflection. 
Therefore, the count of an interflection of the light within a light guide plate also increases, and the 
reduction degree of the quantity of light in the light guide plate concerned is also so remarkable that 
the above-mentioned incident angle is large. Consequently, light reaches even in the center of a 
travelling direction of the light of a light guide plate concerned substantially. Therefore, the 
decrement of that quantity of light will be absorbed within a light guide plate among the light which 
carried out incidence into the light guide plate, it will be changed into heat energy, and this heat 
energy has become the factor which has a bad influence on the liquid crystal of a liquid crystal panel. 
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[0006] Moreover, within a light guide plate, there are so many counts of an interflection near the 
incidence end face that the above-mentioned incident angle is large. For this reason, the reduction 
degree of the quantity of light [ / near the incidence end face of a light guide plate ] is high. 
Therefore, within a light guide plate, the conversion rate to the heat energy of light is as high as 
[ near the incidence end face ]. Therefore, the part nearer to the incidence end face of a light guide 
plate has the larger degree of the bad influence to the liquid crystal of heat energy among liquid 
crystal panels. 

[0007] Furthermore, when the above-mentioned difiusion-process layer consists of a printing layer 
of for example, white ink, light is absorbed by the printing layer concerned and changed into heat 
energy. For this reason, this heat energy has a bad influence on liquid crystal through the tubing light 
source or a light guide plate. What stated above is remarkable when smectic liquid crystals, such as 
antiferroelectricity liquid crystal which has a sensitive property to heat as liquid crystal especially, 
are used. 

[0008] As JP,8-1582625,A shows, the incidence end face of a light guide plate is formed in the shape 
of toothing, and it is possible [ it ] to this, to control, for example so that the incident angle of the 
light to the incidence end face concerned may decrease the count of an interflection within a light 
guide plate. However, the fault of being difficult produces controlling the incident angle to the 
above-mentioned incidence end face of the light reflected by the reflector, even if it can control the 
above-mentioned incident angle in this case about the direct incident light from the tubing light 
source to the above-mentioned incidence end face for a location, a configuration, etc. over the tubing 
light source and the above-mentioned incidence end face of a reflector. 

[0009] Moreover, although the example which left the flat surface the incidence end face of a light 
guide plate, and has arranged the prism- like transparency plate in parallel to the incidence end face 
concerned is indicated in the thing of the above-mentioned official report, the same fault as **** 
arises also by this. In addition, although the example which uses an optical member also for JP,8- 
94846,A or JP,8-54625,A is shown, the same fault as **** arises. 

[0010] Therefore, to use the liquid crystal which is easy to be influenced of heat as liquid crystal of a 
liquid crystal panel, it is necessary to make structure of a reflector into the structure which is easy to 
diffuse heat in the relation between the tubing light source or a liquid crystal panel. Then, in order 
that this invention may cope with the above mentioned, it is adding a limit to the range of the 
incident angle over the incidence end face of the light guide plate of light so that the count of an 
interflection of the light within a light guide plate may be controlled to the minimum, and aims at 
offering the surface light source equipment of the structure of being hard to have effect by heat to the 
liquid crystal in a liquid crystal panel. 
[0011] 

[Means for Solving the Problem] With the surface light source equipment concerning invention 
according to claim 1 to 5, in solution of the above-mentioned technical problem The tubing light 
source which is arranged in the incidence end face (22) of the light guide plate (20) arranged along 
the rear face of a liquid crystal panel (10), and this light guide plate, and carries out outgoing 
radiation of the light to a radial (30), It is the reflector arranged so that the tubing light source 
concerned might be covered in the shape of cross-section abbreviation for U characters in 
accordance with the shaft orientations of this tubing light source, and has the reflector (40) which 
incidence is carried out and reflects light from the tubing light source. A light guide plate The light 
which carries out incidence to an incidence end face is introduced from the tubing light source and a 
reflector, and incidence is carried out to a liquid crystal panel from the rear face as sheet-like light. 
[0012] It inclines so that it may be prepared so that more than one may be arranged to the shape of a 
saw-tooth wave in the direction in which the shaft of the tubing light source and an optical-system 
array (40c, 40d) cross at right angles the letter reflector of an inclination (42a) at each [ which 
counters mutually among the internal surfaces of a reflector here ] internal-surface section, 
respectively and it may become, and the letter reflector of each inclination may turn the light from 
the tubing light source to a reflector to an incidence end face and it may reflect. 
[0013] And when incidence of the reflected light by each letter reflector of an inclination is carried 
out to an incidence end face, the tilt angle of each reflector is set up according to the width of face of 
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an incidence end face, and the distance from the incidence end face concerned so that this incident 
light may restrict the count by which an interflection is carried out within a light guide plate to the 
minimum. Thus, since the count of an interflection within the light guide plate concerned of the light 
which carried out incidence from the incidence end face into the light guide plate is restricted to the 
minimum, the absorption of light within a light guide plate is controlled to the minimum. For this 
reason, the bad influence by the heat of a light guide plate does not arise to the liquid crystal of a 
liquid crystal panel. 

[0014] Here, according to invention according to claim 2, each optical array consists of two or more 
prism (42) which is arranged in the direction which intersects perpendicularly with the shaft of the 
tubing light source, and has a letter reflector of an inclination, respectively. Moreover, the letter 
reflector of an inclination of each [ these ] prism (42a) has a tilt angle according to the array location 
of each prism concerned. 

[0015] According to this, the operation effectiveness of invention according to claim 1 is securable. 
Moreover, you may be the optical interference component for which each optical array has two or 
more letter interference fringe sides of an inclination equivalent to two or more letter reflectors of an 
inclination (43) like invention according to claim 3. Moreover, each optical array may be a 
diffraction grating or a hologram like invention according to claim 4. 

[0016] Moreover, the effect of the heat of a light guide plate to the smectic liquid crystal concerned 
can be prevented certainly, securing the operation effectiveness of invention according to claim 1 to 
4 like invention according to claim 5, even if the liquid crystal of a liquid crystal panel is a smectic 
liquid crystal. 
[0017] 

[Embodiment of the Invention] Hereafter, each operation gestalt of this invention is explained based 
on a drawing. 

(The 1st operation gestalt) Drawing 1 shows the outline cross section of the liquid crystal display 
which comes to apply this invention. This liquid crystal display is equipped with the liquid crystal 
panel 10 which enclosed antiferroelectricity liquid crystal, and surface light source equipment S. 
[0018] Surface light source equipment S is equipped with the light guide plate 20, the cold cathode 
discharge tube 30, and the reflector 40. The light guide plate 20 is arranged by the liquid crystal 
panel 10 along that rear face on that top face 21, and this light guide plate 20 introduces the light of a 
cold cathode discharge tube 30 from that incidence end face 22, and it carries out incidence to a 
liquid crystal panel 10 from that rear face as uniform sheet-like light. In addition, sign 20a shows the 
light reflex diffusion sheet formed in the base of a light guide plate 20 by drawing 1 . 
[0019] As drawing 1 and drawing 2 show a cold cathode discharge tube 30, it is arranged along with 
the incidence end face 22 of a light guide plate 20, and this cold cathode discharge tube 30 carries 
out incidence of the linear light to the incidence end face 22 of a light guide plate 20. The reflector 
40 equips the inside of semicircle cylinder part 40a, both parallel part 40b which extends in parallel 
mutually from both the edges of this semicircle cylinder part 40a, and both [ these ] parallel part 40b 
with prism array 40c formed, respectively, as drawing 1 and drawing 2 show. In addition, the 
internal surface of body 40a plays a role of a reflector (it functions as a parabolic mirror). 
[0020] Both parallel part 40b has fixed in the illustration left end section in drawing 1 and drawing 2 
of a light guide plate 20 at each of that extension edge 41 . Moreover, the core of the semicircle-like 
cross section of semicircle cylinder part 40a has countered in the center of the width of face (the 
direction width of face of board thickness of a light guide plate 20) of the incidence end face 22 of a 
light guide plate 20. For this reason, the internal- surface diameter of semicircle cylinder part 40a is 
equal to the width of face of the incidence end face 22. Thereby, a reflector 40 is effective in 
prevention of leakage of the incidence end face 22 of the next door, alias a wrap, and light. 
Consequently, the incidence effectiveness of the light of a cold cathode discharge tube 30 to the 
incidence end face 22 can be raised. 

[0021] Here, the axial center of a cold cathode discharge tube 30 is located in an illustration left in 
drawing 1 rather than the core of semicircle cylinder part 40a so that I may be understood from 
drawing 2 . Moreover, the axial center of a cold cathode discharge tube 30 is located on the radius 
line P of semicircle cylinder part 40a which passes along the center of the cross direction in the 
incidence end face 22 of a light guide plate 20. And in order to utilize effectively the outgoing 
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radiation light of a cold cathode tube 30, it is necessary to fill the several 1 following formula. 
[0022] 

[Equation 1] Theta=tan -1 (D/2L) 

However, theta expresses the outgoing radiation angle with the radius line P of the outgoing 
radiation light of a cold cathode tube 30 to make. Moreover, D expresses the crosswise merit of the 
incidence end face 22 of a light guide plate 20, and the maximum of this outgoing radiation angle 
theta is 50 degrees. Moreover, L expresses the distance between the axial center of a cold cathode 
tube 30, and the incidence end face of a light guide plate 20. 

[0023] The angle of refraction in the incidence end face 22 concerned of the direct incident light 
from the cold cathode tube 30 to the incidence end face 22 of a light guide plate 20 has low counts of 
an interflection of the incident light [ one / smaller possible ] in a light guide plate 20. For this 
reason, it is required that the crosswise merit D who distance L Reaches should be made small. To 
the radius line P, it is located symmetrically and both prism array 40c has a symmetrical 
configuration. Drawing 2 explains per the configuration taking die case of prism array 40c located in 
the illustration bottom. 

[0024] Prism array 40c is equipped with two or more pillar-shaped rectangular prisms 42. Array 
formation is carried out along with the internal surface of top parallel part 40b of a reflector 40, 
covering [ each / these / 42 ] it over the right end section from the illustration left end section in 
drawing 2 , and the longitudinal direction of each [ these ] rectangular prism 42 serves as a right 
angle crosswise [ of a light guide plate 20 ]. Here, the configuration of each rectangular prism of 
prism array 40c is explained. 

[0025] In each rectangular prism 42 The angle of the base on top parallel part 40b, and letter 
reflector of inclination 42a (it is hereafter called a tilt angle) — psi — expressing — the point Q on 
reflector 42a of the 1 rectangular prism 42, and the axial center (henceforth an axial center O) of a 
cold cathode tube 30 — a passage — a line (the distance between the following and parallel lines R — 
La — then) parallel to the incidence end face 22 The data (henceforth tilt-angle-distance data) 
showing the relation between the tilt angle psi and distance L are specified by the graph shown by 
drawing 3 . However, crosswise die- length D of the incidence end face 22 of a light guide plate 20 is 
set to 10mm, and it is referred to as refractive-index nl =1 of air, and is referred to as refractive- 
index n2 =1.5 of a light guide plate 20. Moreover, angle of refraction phi when the light of the cold 
cathode tube 30 reflected the point Q on reflector 42a of the 1 rectangular prism 42 carries out 
incidence to the incidence end face 22 of a light guide plate 20 is made into 1 5 degrees. 
[0026] Therefore, it is formed so that it may have the tilt angle psi specified as each rectangular 
prism 42 of prism array 40c is also for the above-mentioned tilt-angle-distance data according to 
distance L. Next, the derivation basis of the above-mentioned tilt-angle-distance data is explained. In 
drawing 2 , the tilt angle psi is expressed by the several 2 following formula using a Snell's law. 
[0027] 
[Equation 2] 

psi= [theta-sin -1 {(n2 / nl) sinphi}]/2 — here, the crosswise die length of the incidence end face 22 
of a light guide plate 20 is set to D, and d, then D»d are materialized in spacing between Point Q 
and top parallel part 40b. Therefore, the outgoing radiation angle theta is expressed by several 3 
formula below in the relation between crosswise die-length D and distance La. 
[0028] 

[Equation 3] Theta=tan -1 (D/2La) 

Therefore, the several 4 following formula is obtained from two above and both the formulas of 

several 3. 

[0029] 

[Equation 4] Only psi=[tan-l(D/2La)-sin-l {(n2 / nl) sinphi}] / 2 are carried out, and the graph of D= 
10mm, nl =l,n2=1.5, phi= 15 degrees, then drawing 3 is obtained in this formula. That is, 
theta>tan - In the range of l(D/2La) = 50 degrees, in order to restrict the incident angle over the 
incidence end face 22 of a light guide plate 20 with **25 maxes, it is needed for the tilt angle psi of 
each rectangular prism 42 to fulfill the value on the graph of drawing 4 in relation with distance La. 
In addition, since [ which makes the refractive index of a light guide plate 20 about 1.5 ] it is above, 
with this operation gestalt, it is determined that the tilt angle psi will fill the graph of drawing 4 
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according to distance La, covering each rectangular prism 42 of prism array 40c over the rectangular 
prism at the right end of illustration from the rectangular prism at the left end of illustration in 
drawing 3 . In connection with this, the cross-section configuration of each rectangular prism 42 is 
also determined that it will have the tilt angle psi according to distance La. In addition, when a light 
guide plate 20 is a hollow-like thing, the incident angle over the incidence end face 22 is made into 
about **15 maxes. 

[0030] In addition, prism array 40c of another side is constituted similarly. With the **** 1 
operation gestalt constituted as mentioned above, if a cold cathode tube 30 carries out outgoing 
radiation of the light, this light will progress to a radial within a reflector 40. In this case, the 
outgoing radiation light of a cold cathode tube 30 is divided into the part which carries out direct 
incidence to the incidence end face 22 of a light guide plate 20, the part which carries out incidence 
to both prism array 40c, and the part which carries out incidence to semicircle cylinder part 40a of a 
reflector 40. 

[0031] On condition that the optical part which carries out direct incidence to the incidence end face 
22 of a light guide plate 20 fills several 1 formula, the count of an interflection within this light guide 
plate 20 after carrying out incidence into a light guide plate 20 can decrease sharply. Moreover, the 
optical part which carries out incidence to both prism array 40c is made as [ fill / like **** / 
formation of each rectangular prism 42 of each prism array 40c / the graph of drawing 3 ]. Therefore, 
on condition that the optical part which carries out incidence to both prism array 40c fills several 4 
formula, the count of an interflection within this light guide plate 20 after carrying out incidence into 
a light guide plate 20 can decrease sharply. 

[0032] Moreover, since semicircle cylinder part 40a of a reflector 40 is located behind a cold cathode 
tube 30, after being reflected by the semicircle cylinder part 40a concerned, incidence of the optical 
part which carries out incidence to semicircle cylinder part 40a is carried out to the incidence end 
face 22 of a light guide plate 20 at an include angle smaller than the optical part which carries out 
direct incidence at the incidence end face 22 of a light guide plate 20. For this reason, the angle of 
refraction in the incidence end face 22 is very small. 

[0033] Therefore, the count within the light guide plate 20 concerned which carries out an 
interflection can decrease [ the light which carried out incidence into the light guide plate 20 among 
the outgoing radiation light of a cold cathode tube 30 ] sharply. Therefore, the amount which the 
outgoing radiation light of a cold cathode tube 30 transforms to heat energy within a light guide plate 
20 decreases very much. Consequently, an absorbed amount decreases as heat energy of a light guide 
plate 20, this heat energy gets across to a liquid crystal panel 10, and it does not have a bad influence 
on that antiferroelectricity liquid crystal. Such a thing is the same even when optical diffuse 
reflection layer 20a absorbs the light in a light guide plate 20. 

[0034] Moreover, the angle of refraction in the incidence end face 22 is very small like ****. 
Therefore, the count of an interflection of light [ / near the incidence end face 22 within a light guide 
plate 20 ] decreases very much, consequently the brightness of the outgoing radiation side of the 
light of a light guide plate 20, i.e., the screen of a liquid crystal panel 10, can be made into 
homogeneity. 

(The 2nd operation gestalt) Drawing 4 shows the 2nd operation gestalt of this invention. 
[0035] With this 2nd operation gestalt, as drawing 4 shows, extension formation of each rectangular 
prism 42 of the reflector 40 stated with the above-mentioned 1st operation gestalt is carried out 
bordering on the radius line P to semicircle cylinder part 40a of a reflector 40. Other configurations 
are the same as that of the above-mentioned 1st operation gestalt. Thus, in the constituted **** 2 
operation gestalt, extended formation of each prism array 40c is carried out to semicircle cylinder 
part 40a of a reflector 40 like ****. 

[0036] Thereby, the operation effectiveness of the above-mentioned 1st operation gestalt can be 
improved further. 

(The 3rd operation gestalt) Drawing 5 shows the important section of the 3rd operation gestalt of this 
invention. With this 3rd operation gestalt, the reflector 40 and cold cathode tube 30 which were 
stated with the above-mentioned 1st operation gestalt are similarly formed not only in the illustration 
left-hand side incidence end face 22 (it is the same as the incidence end face 22 stated with the 
above-mentioned 1st operation gestalt) but in the right-hand side incidence end face 23 of a light 
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guide plate 20 in drawing 5 of a light guide plate 20. In addition, sign 10a shows a diffusion sheet by 
drawing 5 . Other configurations are the same as that of the above-mentioned 1st operation gestalt. 
[0037] Thus, with the constituted **** 3 operation gestalt, the reflector 40 and the cold cathode tube 
30 are formed also in the incidence end face 23 of a light guide plate 20. Consequently, the operation 
effectiveness taken by drawing 1 can be generated effectively. 

(The 4th operation gestalt) Drawing 6 shows the important section of the 4th operation gestalt of this 
invention. 

[0038] With this 4th operation gestalt, reflective diffusion sheet 10b, condensing [ both ] sheet 10c, 
and polarization reflective sheet lOd are infixed between the light guide plates 20 and liquid crystal 
panels 10 which were stated with the above-mentioned 1st operation gestalt. This can also attain the 
same operation effectiveness as the above-mentioned 1 st operation gestalt. 

(The 5th operation gestalt) Drawing 7 shows the important section of the 5th operation gestalt of this 
invention. 

[0039] With this 5th operation gestalt, each volume template-like hologram 40d ( drawing 7 shows 
only one hologram 40d) replaces with each prism array 40c stated with the above-mentioned 1st 
operation gestalt, and is prepared in the internal surface of each parallel Itabe 40b of a reflector 40. It 
comes to cost each hologram 40d array formation, applying each laminating-like interference fringe 
sides 43 of two or more to right-hand side from illustration left-hand side in drawing 1 and drawing 7 
in the shape of a saw-tooth wave in the optical component, and each [ these ] interference fringe side 
43 is equivalent to letter reflector of inclination 42a of the prism 42 stated with the above-mentioned 
1 st operation gestalt. 

[0040] Here, tilt-angle psia of each interference fringe side 43 fills the several 5 following formula. 
[0041] 

[Equation 5] psia=Al-A2 — here, Al and A2 are include angles shown by drawing 7 , and these [ Al 
and A2 ] are given by the several 6 and several 7 following formula, respectively. 
[0042] 
[Equation 6] 

n 3 

Al= (3/2) s I n" 1 { s i n" 1 (B 1) } 

ni 

[0043] 
[Equation 7] 

1 n 9 

A 2= s i n" 1 { s i n" 1 (B2) > 

2 ni 

However, as drawing 7 shows, it is Bl=90-theta. In addition, theta is the outgoing radiation angle 
stated with the above-mentioned 1 st operation gestalt. 

[0044] Moreover, B-2 is an include angle shown by drawing 7 , and this B-2 is expressed by the 
several 8 following formula. 
[0045] 
[Equation 8] 

n a 

B2= {90-s in ( s in*) } 

ni 

As mentioned above, if it sets up like the tilt angle psi which stated the above-mentioned tilt-angle 
psia with the above-mentioned 1st operation gestalt, even if it replaces with prism array 40c and 
adopts hologram 40d like this operation gestalt, the same operation effectiveness as the above- 
mentioned 1st operation gestalt can be attained. In addition, the other configurations and operation 
effectiveness are the same as the above-mentioned 1st operation gestalt. 
[0046] In addition, in the above-mentioned 5th operation gestalt, although the example which 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/18/2006 



JP,1 1-258600,A [DETAILED DESCRIPTION] 



Page 7 of 7 



adopted hologram 40d was explained, even if it replaces with this and adopts a volume mold 
diffraction grating, the same operation effectiveness as the above-mentioned 5th operation gestalt 
can be attained. However, the interference fringe side of the above-mentioned volume mold 
diffraction grating is set up like a hologram 40d interference fringe side. Moreover, in operation of 
this invention, it may replace with a volume mold hologram or a volume mold diffraction grating, 
and an area mold hologram and an area mold diffraction grating may be adopted and carried out. 
[0047] Moreover, the liquid crystal which is easy to be influenced of the heat of a smectic liquid 
crystal and others, such as a ferroelectric liquid crystal, may be used for the liquid crystal used for a 
liquid crystal panel 10 in operation of this invention, without restricting to antiferroelectricity liquid 
crystal. Moreover, in operation of this invention, it may replace with a cold cathode discharge tube 
30, and various kinds of tubing light sources may be adopted and carried out. 

[0048] Moreover, the prism stated with the above-mentioned 1st operation gestalt is not restricted to 
a rectangular prism in operation of this invention. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

■ ■ 11 - 1 - ■■■ — — ■ ". < -■- — - 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the partial fracture side elevation showing the 1st operation gestalt of this 
invention. 

[Drawing 2] It is the typical important section expanded sectional view showing the arrangement 
relation between the cold cathode tube of drawing 1 , a reflector, and a light guide plate. 
[Drawing 3] It is the graph which shows the relation between the tilt angle psi of each rectangular 
prism of the prism array of drawing 2 , and distance La. 

[Drawing 4] It is the fragmentary sectional view showing the 2nd operation gestalt of this invention. 
[Drawing 5] It is the partial fracture side elevation showing the 3rd operation gestalt of this 
invention. 

[Drawing 6] It is the partial fracture side elevation showing the 4th operation gestalt of this 
invention. 

[Drawing 7] It is the typical important section expanded sectional view showing the 5th operation 
gestalt of this invention. 
[Description of Notations] 

10 [ — A cold cathode discharge tube, 40 / — A reflector, 40a / — A semicircle cylinder part, 40b / — 
A parallel part, 40c / — A prism array, 42 / — A rectangular prism, 42a / -- Reflector. ] — A liquid 
crystal panel, 20 22 A light guide plate, 23 — An incidence end face, 30 

[Translation done.] 
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